: By acute exposure of dogs to 1, 1, 1-trichloroethane and observing the changes in hematologic parameters during and after exposure, the following results were obtained.
The development of the modern chemical industry has brought about a rapid incraese in the amount of organic solvents produced and consumed. Consequently, the chance of exposure to these solvents has been increased for a large number of people, and many studies on the hazards and toxicity of these substances have been reported. [1] [2] [3] [4] The blood plays an important role as a carrier for absorption and excretion of solvents, and a number of observations on the toxicity to the blood have been made.5-7)
In this study, the effects of 1,1,1-trichloroethane ( 1,1,1-TCE) on the hematologic parameters were examined in dogs.
Experimental animals
Fifty mature cross-bred dogs weighing from 8 to 12 kg were used. Fig. 1 shows the change in the ratio of leukocyte counts compared with before-exposure counts. The ratio values of the leukocyte count began to decrease instantly following the start of exposure and, at the end of exposure, reached the minimum value, i.e., a decrease of 69% . After the end of exposure, the values gradually recovered, and, at 60 minutes, the ratio reached 35 % as compared with the before-exposure count. The controls, which were ventilated with fresh air, showed no significant changes in leukocyte counts at any time.
In Fig. 2 
Changes in hematologic parameters by intravenous injections of 1,1,1-TCE
In order to clarify the effects of high concentrations in acute exposure, 50 mg/kg of 1,1,1 -TCE were intravenously injected into five dogs. Blood sampling was performed five times, once before injection and at 30, 60, 90 and 120 minutes after injection. Fig. 5 shows the change in the ratio of leukocyte counts as compared with before-injection counts. The ratio (s) of leukocyte counts reached a minimum at 30 minutes after the injection and gradually increased thereafter. The percent decrease at 30 minutes after injection was 61%; this recovered to 20% by 120 minutes. The changes in leukocyte differential counts were similar to exposure cases. No significant changes were observed in erythrocyte counts, thrombocyte counts or hematocrit values before or after injection.
DISCUSSION
The effects of chronic exposure to organic solvents on hematologic parameters have been studied in detail.9) The fact that a large number of solvents cause impariments to hemopoietic tissues has been known. There have been several reports concerned with the toxicity of 1,1,1-TCE.1,4,8) In these reports, impariment in hemopoietic tissues has not been shown, and no study involving a detailed investigation of the acute toxicity and its relation to hematologic parameters has been carried out.
In this study, one-hour exposure to 700 ppm. of 1,1,1-TCE caused a significant decrease of leukocytes from the initial stage of exposure, reaching minimum value at the end of exposure and recovering gradually thereafter.
With four hours of exposure, the minimum value was reached at 90 minutes after the beginning of exposure, and recovery began thereafter.
The decrease in leukocyte counts may result from destruction of leukocytes by contact with 1,1,1-TCE or by pinocytosis of 1,1,1-TCE, or from the leukocytes being trapped in specific tissues, resulting in their decrease in the peripheral blood. In the leukocyte differential count ( % ) , neutrophils decreased significantly, while lymphocytes, acidophils and monocytes increased.
The leukocytes differential counts showed no peculiar reaction, such as a shift to the right or left, either during or after exposure compared to beforeexposure counts. From these results, it seems that the decrease of leukocytes with 1,1,1-TCE exposure is not due to the destruction of neutrophils, but rather to the trapping of neutrophils from the peripheral blood in other tissues.
In the relationship between exposure concentrations and the decrease of leukocyte counts, a dose-response relationship was found in the concentrations of 1, phenomenon was reported by Tani et al.10) According to their report, 1,1,1-TCE was injected into the intraperitoneum of mice and guinea pigs, and a leukocyte decrease was observed one day later in both animals. After 93 hours to two weeks of exposure, a leukocyte decrease was observed in the mice. The grade cf leukocyte decrease is extremely small compared with the results of our study. Furthermore, Tani et al. reported only a lymphocyte decrease and no decrease in neutrophils. This discrepancy could be ascribed to the differences in the animals, the experimental procedures, including the time and condition of measurement, and other factors.
The change in leukocyte counts may be a temporary reaction considering the following results. The leukocyte decrease begins immediately at the start of exposure and recovers even during the exposure. The leukocyte diffrential counts showed no peculiar reaction, such as a shift to the right or left, either during or after exposure. It is apparent that inhaled 1,1,1-TCE is rapidly taken up by the tissues from the blood, and it is quite possible that, as a result of the defensive mechanism of the body, leukocytes in circulation are gathered into the tissues. There may be many factors related to changes of leukocyte distribution in the peripheral blood. One of them may be an increase in leukocytes trapped in the capillary beds of the organs. These reactions may probably cause the decrease of leukocytes in the peripheral blood. This problem will be investigated in future studies.
